Background: Tibetan medicine (TM) and traditional Chinese medicine (TCM) are two independent traditional medical systems. Due to geographical factors, the development of Tibetan medicinal theory is relatively independent, but there are still many shared-use medicines in TM and TCM. However, a thorough and comparative study on those medicines is still absent. This study listed shared-use medicines by TM and TCM and analyzed the similarities and dissimilarities of these two medical systems. This paper also aimed to understand mutual influences like the shared history of TM and TCM and to roughly outline the exchanging process between them.
Background
Tibetan medicine (TM) is rich in medicinal resources, approximately 80% of which are produced in the Qinghai-Tibet Plateau, with significant ethnic culture and regional biological distinctness, which is reflected in it being a culturally traditional medicine. Tibetan medicine presents obvious characteristics of national culture and distinct ecological-geographic conditions [1] . It is generally believed in medical documents that during the inheritance and development process, TM has continuously acquired knowledge and absorbed beneficial ingredients from Chinese traditional medicine (TCM), Indian Ayurveda medicine, and Arabic medicine. Earlier research on the history of Tibetan medicine [2] showed that Chinese and Tibetan medicines were widely exchanged during the Tubo period, while there are few documents about medical communication occurring between Han and Tibetan people at a later period. Princess Wencheng of the early Tang Dynasty brought "a hundred prescriptions for the treatment of four hundred and four diseases, five kinds of diagnostic methods, six kinds of medical devices, and four kinds of theory on medicine..." to Tibet, following her marriage with King Songtsan Gambo of Tibet. A Han doctor translated them into the Medical Encyclopedia, and later, traditional Chinese medicine (TCM) practitioner Han Wenhai contributed Small Sporadic External Therapy and Fearless Weapons coauthored with Scorpion and Persian Doctors during the period of Chi Dezuzan (704-745). Princess Jincheng dedicated a variety of medical books, such as Jumbo Drugs by Han doctor Zhang Song and Human Body Torso translated by doctor Zambia Laha from Yutian, in the Western Region, to the Tibetan king. During the period of Akamatsu Dezan, Yuewang Drug Clinic was translated into the Tibetan language, and three famous Chinese medical practitioners, including Dongsong Gangwa of the Tang Dynasty, were recruited. At the end of the eighth century, Yutuo Yuandan Gongbu was sent by the Tibetan King to the mainland, such as Wutai mountain, to study TCM [3] .
Based on the above historical literature, many scholars believe that Tibetan medicine has been largely influenced by traditional Chinese medicine during its development. An earlier article [4] revealed that there were many connections in the historical background, theoretical system, and application of prescriptions between TM and TCM, and TM possesses its own unique features in addition to what it shares in common with TCM regarding medicinal properties, pharmacology, clinical medical practices, prescriptions, and patent medicines. However, we still do not know much about the similarity or dissimilarity of the two traditional medicinal systems, and a thorough study on shared-use medicines in TM and TCM is still absent. In view of this, the main goals of the present paper are to systematically list shared-use medicines in TM and TCM, evaluate the differences of the medicinal parts and medical efficacies, analyze the mutual influence of history and the exchanging process of the two medical systems, and discuss the historical and cultural background leading to those shared-use medicines.
Methods
TCM use a total of 12,807 [5] different types of medicine, and TM use 3105 [6] species according to documentation. However, comprehensive statistics on these total varieties cannot reflect the clinical status of TM and TCM. Luckily, earlier, Zhong Guoyue compiled 502 medicinal materials that are used in the Tibetan medicine prescriptions. The present paper listed commonly used Tibetan medicines based on his study, including publications such as the Ministry of Health of the People's Republic of China • Tibetan Medicine, Book 1 [7] and the Tibetan Medicine Standards for Six Provinces [8] . According to The Collection of Chinese Herbal Medicines [9] , shared-use medicines, including animal, plant, mineral, and fungi resources, were documented alphabetically. Information on the scientific name, medicinal parts, and medical efficacy was extracted from publications, such as Chinese Pharmacopoeia, Book 1 (2015 edition) [10] , The Collection of Chinese Herbal Medicines [9] , Chinese Medicine Dictionary [11] , Ministry of Health of the People's Republic of China • Tibetan Medicine, Book 1 [7] , Tibetan Medicine Standards for Six Provinces [8] , The Four-Part Medical Classics [11] , Crystal Beads [12] , Tibetan Medicine Chronicles [13] , Chinese Materia Medica (Tibetan Medicine) [14] , Tibetan medicine in China [15] , and Tibetan Herbals in China [16] , and was pooled together. Information on the family and genus was analyzed based on Flora Reipublicae Popularis Sinica [17] , and Higher Plants of China [18] . The shared-use medicines recorded by Chinese Pharmacopoeia, Book 1 (2015 edition) [10] and the Medical Standards of the Ministry of Health of the People's Republic of China • Tibetan Medicine, Book 1 [7] were marked in this paper.
According to the medicinal property, the shared-use medicines in TM and TCM were divided into five categories: classes I, II, III, IV, and V. The shared-use medicines with the same purpose fell into class I; the shared-use medicines with medicinal usage by TM basically covering that by TCM fell into class II; the shareduse medicines with medicinal usage by TCM basically covering that by TM fell into class III; the shared-use medicines that were used for different purposes fell into class IV; and the shared-use medicines with partial overlapping medical effects in the two medicinal system fell into class V.
According to the medicinal part differences, the shared-use medicines were divided into five types: classes A, B, C, D, and E. The shared-use medicines with same medicinal parts in TM and TCM fell into class A; the shared-use medicines with medicinal parts in TM covering that in TCM fell into class B; the shared-use medicines with medicinal parts in TCM covering that in TM fell into class C; the shared-use medicines with totally different medicinal parts in the two medical systems fell into class D; and the shared-use medicines with partial overlapping medicinal parts in the two medicinal system fell into class E. The above information were given in Tables 1, 2, 3, 4 
and 5.
Based on the plant distribution recorded in the Flora Reipublicae Popularis Sinica and other research on medicinal materials, the origins of the shared-use medicines could be roughly divided into the following five types: the first category included varieties that were distributed in both the Tibetan region and in the areas that were mainly covered by the Central Plains throughout history; the second category included varieties that were mainly Class A included the shared-use medicines with the same medicinal parts in TM and TCM; class B included the shared-use medicines with medicinal parts in TM covering that in TCM; class C included the shared-use medicines with medicinal parts in TCM covering that in TM; class D included the shared-use medicines with totally different medicinal parts in the two medical systems; and class E included the shared-use medicines with partial overlapping medicinal parts in the two medicinal systems 
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To remove toxic-heat, arrest bleeding, relax bowels, and kill fungi and trichomonad [10] Indications: boils and eczema [7] C Digestive disorders and immune system ailments 
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Fruits and roots
Fruits Indications: measles, dysuria, rheumatism, and fracture [9] Indications: lung diseases [ Indications: blurred vision, corneal ulcer, leukoma, and poisoning [14] A Nervous and urinary system disorders Indications: swollen sore throat and furuncles [15] A Respiratory ailments Circulatory system disorders and respiratory ailments *Shared-use medicines recorded by the 2015 edition of China Pharmacopoeia
Class A included the shared-use medicines with the same medicinal parts in TM and TCM; class B included the shared-use medicines with medicinal parts in TM covering that in TCM; class C included the shared-use medicines with medicinal parts in TCM covering that in TM; class D included the shared-use medicines with totally different medicinal parts in the two medical systems; and class E included the shared-use medicines with partial overlapping medicinal parts in the two medicinal systems produced in the Tibetan Plateau and its surrounding areas; the third category included varieties that were imported from South Asia, Southeast Asia, and Western Regions; the fourth category included the varieties that were generated inland and were traded in the Tibetan region; and the last category included the varieties that were mainly imported from the Han district. Detailed information was given in the Table 12 .
Results
The similarity of medicinal parts and the efficacy of shared-use varieties used in TM and TCM A total of 136 species of shared-use medicines that are used in prescriptions of TM and TCM were listed, and detailed information was given in Table 6 and Fig. . 1. As shown in the above chart, nearly 50% of the shared-use medicines are used for different purposes in TM and TCM (class IV), whereas shared-use medicines with the same utilization accounted for 14% (class I), which indicated that extremely different knowledge on medicine usage existed between TM and TCM.
The proportion of shared-use medicines with similar utilizations (classes I, II, III, and V) reached 50%, which suggested a medicinal knowledge exchange between the two medical systems. For example, a number of 49 species from the inland area and 7 species from Sichuan province were recorded by the classical Tibetan medical book Crystal Beads [12] . However, both TM and TCM have immense diversity in their medicinal parts, and as the medical effects of one of them cover that of the other, the medicinal parts tend to be more diverse.
The origins of shared-use varieties used in TM and TCM According to Tables 1, 2, 3, 4 and 5, the origins of shared-use medicines used by TM and TCM were documented in Table 7 .
As shown in Table 7 , the shared-use medicines that are distributed in both the Han inland and the Tibetan region accounted for the majority of the total (49%, which is the first category). Thirty-five percent of the total were imported by TM from the non-Han area through trade routes (the third category and the fourth category). Fifteen percent of the total depended on import from both the Tibetan and Han regions. Interestingly, varieties that were produced in the Tibetan region exclusively (the second category) were far more common than those that were imported from Han inland (the last category), which supported the fact that the Qinghai-Tibet Plateau also serves as the supplier for medicinal resources of TCM. The proportion of imported varieties in class I was significantly higher than that in the other groups, indicating that the shared-use medicines with the same efficacy were obviously affected by the extraterritorial medical systems. The proportion of shared-use medicines that were produced exclusively in Tibet (the second category) and the shared-use medicines that were mainly traded in the Tibetan region (the fourth category) were higher than those of other origins in class IV, which suggested a connection and an obvious evidence of independent development of the TM and TCM systems.
The clinical application status of shared-use varieties used by TM and TCM
Since the prescription preparations are used to treat diseases in TM, the frequency of the utilization of shared-use medicines in prescription reflects its clinical application status. According to the statistical results of Tibetan medicines that are used, frequency was compiled by Zhong Guoyue [1] , and the clinical application status I  17  1  0  0  1  19  14%   II  11  7  0  3  0  21  15%   III  7  1  3  3  0  14  10%   IV  48  7  6  5  1  67  49%   V  10  1  3  1  0  15  11%   Total  93  17  12  12  2  136 Percentage of different used parts grouped in total 68% 13% 9% 9% 1% of shared-use medicines was shown in the following Table 8 . TCM emphasizes that the use of medicine should be compatible according to clinical needs, so the importance of shared-use medicine can be reflected by its application frequency in clinical prescriptions. Earlier, Ping [24] et al. listed 10,000 prescriptions from the First Affiliated Hospital of Guangzhou and the University of Traditional Chinese Medicine and sorted out the top 50 commonly used medicinal items, among which there are only four that were shared-use in TM and YCM, as shown in Tables 8 and 9 .
In Tables 8 and 9 , the shared-use medicines occupied a far more important place in clinical prescriptions of TM than TCM. Among the medicinal materials that were used in more than 51 Tibetan clinical prescriptions, shared-use medicines in TM and TCM accounted for 73%, and 90% of those were imported from South Asia, Southeast Asia, and Western regions. Of the top 10 medicinal materials in usage frequency, most were imported, except for musk and Zha-xun.
Comparison of the therapeutic systems of shared-use medicines used in TM and TCM
The present study has attempted to group the shareduse medicines according to the similar types of diseases that affect the same part of the body; data was extracted from Tables 1, 2, 3, 4 and 5, as shown in Table 10 .
It can be easily observed from Table 10 that there was a high similarity between TM and TCM in treating digestive diseases, respiratory ailments, circulatory system diseases, and urogenital disorders. The fifth category 2 0 2 1 0 5 4%
The first category included varieties that distributed in both Tibetan region and the areas mainly controlled by the Central Plains regime in history; the second category included varieties that were mainly produced in the Tibetan Plateau and its surrounding areas; the third category included varieties that were imported from South Asia, Southeast Asia, and Western Regions; the fourth category included the varieties that were generated in the inland and that were traded in the Tibetan region; the last category included the varieties that were mainly imported from the Han district used by both medicinal systems to treat digestive diseases, which indicated a high consensus of using volatile compounds to warm the stomach and promote digestion in TM and TCM.
The family and genus characteristics of shared-use medicines used in TM and TCM
In the present article, we have listed a total of 136 shared-use medicines in TM and TCM, of which angiosperm, belonging to 53 families and 101 species, was used the most, accounting for 71% of the total 136 types of shared-use medicines. Leguminosae was the most widely used family, followed by Zingiberaceae, Umbelliferae, Compositae, Liliaceae, Polygonaceae, Labiatae, Thymelaeaceae, and Ranunculaceae. Three pteridophytes (having two families and three species) were used in both TM and TCM. Sixteen animal resources and 12 mineral resource medicines were used, accounting for 12% and 9%, respectively, of the total. The high proportion is due to the wide use of animal and mineral resource medicines in TM. Detailed information was given in Table 11 .
Discussion
It is interesting and complicated to discuss the relationships between the two neighboring traditional systems of medicine and their long histories. Naive materialism is the foundation of both; meanwhile, TM is largely influenced by Tibetan Buddhist culture while TCM is largely influenced by Confucian culture. In terms of medical theory and knowledge on medicinal materials, the two-, three-, five-, and six-group methods are widely used in both TM and TCM, such as the "five essences" (water, fire, soil, qi, air) of the former and the "five elements" (gold, wood, water, soil, fire) of the latter. There is a high similarity in knowledge of the two medicinal systems on properties and flavors of medicine; for example, both styles of medicine are grouped according to the properties of "cold and warm," and "sour, bitter, sweet, pungent, and salty" are used both in the "six flavors theory" of TM and the "five flavors theory" of TCM. However, the present paper discussed the relationship of TM and TCM in terms of the similarity and dissimilarity of efficacy and the origins of shared-use medicines, instead of the philosophical theory. The possible reasons for the similarity of different medical systems in the usage of medicine could be the following:
1. Significant pharmacological effects of medicine; 2. Mutual communication between the two medical systems about clinical practices; 3. Same influence of other traditional systems of medicine; 4. Coincidence.
While the reason for different medicinal properties of the same medicine varies, it could be due to the following:
1. Different medicinal parts or preparation used; 2. Different medicinal prescriptions; 3. Distinctive local culture and heritage of knowledge on medicinal application; 4. Diverse regional common ailments as well as natural and socioeconomic conditions; Urinary system diseases 18 13
Immune system diseases 21 31
Nervous system diseases 23 16 Reproductive system diseases 24 21
Motion system diseases 24 14 Respiratory system diseases 36 34
Digestive system diseases 61 62
Based on the research results, this article has drawn the following inferences.
Medicinal knowledge exchange occurred during the parallel development of TM and TCM
Shared-use medicines are mostly determined by flora similarity and medicinal trade
It can be observed in the Table 12 that a total of 67 shared-use medicines were distributed in both the Tibetan and Han regions, accounting for 49% of the total. The Huaxia people originated in northwestern China, rising north of the Yangtze River and belonging to the China-Japan forest subregion. While the Tibetans rose in the Qinghai-Tibetan Plateau, where the eastern part belongs to the China-Himalayan ecological subregion, and the west is the Qinghai-Tibetan Plateau plant subregion. There is a large crossover in plant varieties between the two ethnic regions [25] . In comparing the shared-use medicines listed in Table 9 with common plants in Northern China [26] and the Tibetan regions [27] , Compositae, Leguminosae, Gramineae, Ranunculaceae, Labiatae, Umbelliferae, Liliaceae, and Rosaceae are common families within both regions. Therefore, the large number of cross-plant species formed by flora is the main reason for the large number of shared-use medicines in the two traditional systems of medicine.
As shown in the Table 12 , 56 taxa of shared-use medicines were imported from the non-Han region to the Tibetan region, accounting for 35% of the total. On the other hand, 20 taxa were imported from the non-Tibetan region to Han inland, accounting for 15% of the total. This suggests that imported medicinal materials from the southern regions have some influence on the two medicinal systems, especially on TM (from Table 7 ), and that both TM and TCM have closely communicated with other extraterritorial medical systems and acquired practical experience regarding the usage of medicine.
1. The shared-use medicines marked significant differences in their medicinal properties
In the tang dynasty, the central plains and Tubo exchanged information closely, according to the edited books and research articles. It is generally believed that TM has been largely influenced by TCM, which is reflected in the pulse diagnosis and visceral knowledge of TM [28] . However, this paper showed that shared-use medicines used in TM and TCM marked significant differences in their medicinal properties, and most of the widely used Tibetan medicines were imported from the non-Han area. The unique medicinal use of TM is reflected in earlier books, such as Yutu Materia Medica, Tara Materia Medica, and Miaoyin Materia Medica. Based on the analysis, this article believed that medicinal materials and medicinal use experiences of TM were mainly summarized by its clinical practitioners during and before the Tubo dynasty in the extreme natural conditions in the Tibetan plateau. TM developed in parallel with TCM and was greatly influenced, especially in medicinal resources by traditional medicinal systems in southern Asia in the later stage.
As for the shared-use medicines distributed in the Tibetan plateau listed in the Table 12 , although they are local products, varieties such as Notopterygium incisum Ting ex H. T. Chang, Gentianae Macrophyllae Radix, Moschus, and Gansong, were recorded in the ancient traditional Chinese medicine and were traded to the Han region through the western Sichuan Plateau, which was controlled for a long time by the Central Plains dynasticism since the Qin and Han dynasties [29] , as well as the southern Gansu province. For example, the use of Snow Lotus Herb [30] can be traced back to Qing dynasty in Supplements to Compendim of Materia Medica, which appears to be a teaching from Uygur Medicine, while the use of Arenaria kansuensis Maxim has been recorded in The Collection of Chinese Herbal Medicines 1975 version, which appears to be a teaching from folk practices. Therefore, the Tibetan plateau serves as a medicinal resource for TCM.
In summary, shared-use medicines by TM and TCM marked a significant difference in medicinal properties.
Shared-use medicines with similar medicinal
properties presented an obvious commercial It can be observed in Table 7 that, out of 19 shareduse medicines with similar medicinal effects (class I), a number of 13 were traded medicines, up to 68% of the total, which was much higher than other proportions. These varieties have marked an obvious commodity attribute. For example, RHEI RADIX ET RHIZOMA was commonly traded through the silk road. Ophiocordyceps sinensis was the representative example of traded medicine from the Tibetan region to Han inland, which was originally recorded in the ancient Tibetan medicinal book Ten Million Buddhist Relics by Suka·Nii6anmuduoji (1439-1475). It was not traded in the Han region until the Kangxi period and was recorded in A General Description of SiChuan in the Yongzheng period. Rhodiola crenulata (Hook. f. et Thoms.) H. Ohba was recorded in Chinese Pharmacopoeia in the year of 1977 as commonly used Tibetan medicine, while currently it is widely used by traditional Chinese medicine.
As shown in the Table 12 , among the shared-use medicines that are used in TM and TCM, there was a large number of aromatic medicines that are rich in volatile compounds. Those aromatic medicines are used to warm the stomach and promote digestion in both TM and TCM, which is closely related to the pharmacological activity of volatile components.
Tibetan plateau not only provides medicinal usage knowledge of TCM, but it also serves as a supply of medicinal resources attributing to "high altitude" locations Tibetan culture exchanged medicinal information closely with Han culture officially during the Tang dynasty. After the perdition of the Tubo regime, the culture exchange moved towards the flock through the tea-horse ancient road. Medicines as Ophiocordyceps sinensis, Rhei Radix Et Rhizoma, Nardostachys chinensis Batal., Gentianae Macrophyllae Radix, Fritillaria cirrhosa D. Don, Notopterygium incisum Ting ex H. T. Chang, and Moschus were imported from the Tibetan plateau and were widely used in TCM. It can be observed in the Table 12 that a number of 16 traditional Chinese medicines were imported from the Tibetan plateau, which was much higher than the Tibetan medicines that were imported from the Han region (five species). The traditional Chinese medicines that were imported from the Tibetan plateau could be divided into the following three categories: the first category, such as Notopterygium incisum Ting ex H. T. Chang, Fritillaria, Moschus, and Gentianae Macrophyllae Radix, after a long history of medicinal use in TCM, were used quite differently in TM; the second category, such as Ophiocordyceps sinensis and Rhodiolae Crenulatae Radixet Rhizoma, were used similarly in TM and TCM, because they were imported during the near ancient time or even in modern times; the last category, such as the Snow Lotus Herb, presented a different medicinal effect from TM, because of the influence of other traditional medicinal systems. In summary, the Tibetan plateau not only provides medicinal usage knowledge of TCM, but it also serves as a supply of medicinal resources. According to the literature, the western Sichuan and western Yunnan regions were the main trade routes. In contrast, few Tibetan medicines were imported from the Han region, and no available ancient literature could provide a clue that TM has learned knowledge from TCM. Therefore, this paper believed that TM started to acquire medicinal knowledge from TCM only in modern times. For example, Fritillaria cirrhosa D. Don has been used in TM to stop coughs, as it is used in TCM, only since modern times.
Attributed to its unique geographical location and cultural diversity, the Tibetan region plays a role as a development cradle for various traditional medical theories and knowledge Tibetan culture has been extensively and deeply influenced by many ancient civilizations of the world. It has been exchanging knowledge with ancient Indian, Central Plains and Persian cultures for a long time. During the Hellenistic period after Alexander's expedition, it was inevitably influenced by the Mediterranean through ancient India. There are not many existing cultures like Tibetan culture that are influenced by multi-mainstream cultures from the ancient world. It also shows a stark contrast to the demised history of various cultures in the neighboring Western Regions.
Due to the religious influences and relatively closed environment, the social development of areas in the Tibetan region has been slow since the "Peihong period" of Tibetan Buddhism, thus providing conditions for the preservation and inheritance of medicinal knowledge. Taking the Terminalia chebula Retz., which is used most commonly in TM, as an example, its prescription "Da San Guo Tang" came from India and is still commonly used in a Tibetan compound recipe. In contrast, after the Ming dynasty, Terminalia chebula Retz. var. tomentella (Kurz) C. B. Clarke and Phyllanthi Fructus were almost discarded from use in TCM prescriptions. Tibetan medicine Zota and some other varieties are similar examples of this case. Therefore, we believe the medicinal distinctness of the Tibetan plateau has been preserved since the "Xiang Xiong" period, and foreign medicines, including Terminalia chebula Retz., Aucklandia lappa Decne., and Carthamus tinctorius L., have also been promoted in TM. This can be demonstrated by the special status of exotic species in Tibetan medicinal prescriptions.
Research results of the present study are scientific and representative
To verify the scientific research results, this study also compared 3107 TM varieties and more than 2200 kinds of TCM varieties according to the Dictionary of Chinese National Medicine and The Collection of Chinese Herbal Medicines. A total of 313 shared-use medicines were documented, and the proportions of each variety are 12% for class I, 12% for class II, 12% for class III, 60% for class IV, and 50% for class V, which was consistent with the results of this paper, thus indicating the representativeness of the statistical results of this study (Table 13 ).
Conclusions
The present study was based on the statistical analysis of the authoritative publications and papers of national medicine and traditional Chinese medicine. To reflect the exact clinical use status of TM and TCM and to make sure the results are representative, clinical formulas of TM were used for statistics.
Studies showed that medicinal knowledge exchange occurred during the parallel development of TM and TCM, the shared-use medicines are mostly determined by the flora similarity and medicinal trade and marked significant differences in their medicinal properties, and shared-use medicine with similar medicinal properties presented an obvious commercial characteristic of materia medica, as well as the same chemical profile. From the breed point of view, Tibetan plateau not only provides medicinal usage knowledge of TCM, but it also serves as a supply of medicinal resources, attributing to the "high altitude" influence. Attributed to its unique geographical location and cultural diversity, the Tibetan region plays a role as a development cradle for various traditional medical theories and knowledge.
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